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a. [x] is attached hereto (required only if not communicated by the International Bureau). 
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c. 1^ is not required, as the application was filed in the United States Receiving Office (RO/US). 
6 Q An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. is attached hereto. 

b. Q hasbeenpreviously submitted under 35 U.S.C. 154(d)(4). 

7. [x] Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)). 

a. are attached hereto (required only if not communicated by the International Bureau). 

b. have been communicated by the International Bureau. 

c. |X| have not been made; however, the time limit for making such amendments has NOT expired. 

d. have not been made and will not be made. 

8. Q An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
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10. ril An English language translation of the annexes to the International Preliminary Examination Report under PCT 
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U.S. APPLICATIO] 



TftT0CT3 6 



fNTERNATJONAL APPLICATION NO 

PCT/IBOO/01371 



ATTORNEY'S DOCKET NUMBER 

P/63012-PCT 



2 1 . The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)) : 

Neither international preliminary examination fee (37 CFR 1.482) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO . 



$1,040.00 



International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $890.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1.445(a)(2)) paid to USPTO $740.00 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $710.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33( 1 )-(4) $ 1 00.00 

ENTER APPROPRIATE BASIC FEE AMOUNT - 



CALCULATIONS ptq use only 



$890.00 



Surcharge of $130.00 for fumishuig the oath or declaration later than Q 20 Q 30 
months from the earliest claimed priority date (37 CFR 1.492 (e)). 



$0.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



20 = 



$18.00 



$0.00 



Independent claims 



1 -3 



$84.00 



$0.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



+ $280.00 



$0.00 



TOTAL OF ABOVE CALCULATIONS = 



$890.00 



I I Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above 
are reduced by 1/2. 



$0.00 



SUBTOTAL = 



$890.00 



Processing fee of $130.00 for furnishing the Enghsh translation later than 20 30 

months from the earliest claimed priority date (37 CFR 1.492(f)). 



$0.00 



TOTAL NATIONAL FEE = 



$890.00 



Fee for recording the enclosed assignment (37 CFR 1 .2 1 (h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3 .28, 3.3 1). $40.00 per property + 



$0.00 



TOTAL FEES ENCLOSED 



$890.00 



Amount to be 
refunded: 



charged: 



a. I X I A check in the amount of $890.00 to cover the above fees is enclosed. 

b. I X I The Commissioner is hereby authorized to charge any additional fees which may 

overpayment to Deposit Account No. 11-1145 

enclosed. 



be required, or credit any 

. A duplicate copy of this sheet is 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a p^tio^ 
1.137 (a) or (b)) must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



revive (37 CFR 



KIRSCHSTEIN, OTTINGER, ISRAEL & SCHIFFMILLER, P.C. 
489 Fifth Avenue 
New York, New York 10017 
(212) 697-3750 




SIGNATURE: 



Alan Israel 



NAME 
27.564 



REGISTRATION NUMBER 



/ hereby certify thai this correspondence is being deposited with the U.S. Postal} 
Service as Express Mail No. EL 337 911 938 US in an t 
Box: PCT, Commissioner of Patents and Trademarks, 
March 14, 2002 

(date) Alan Israel Reg. Nd^ 27,564 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



I hereby certify that this correspondence is being deposited with 
the U.S. Postal Service as Express Mail No. EL 33>^2 556 US 
in an envelope addressed to: Box. PCX, Commi! 
and Trademarks, Washington, D.C , 20231, on: 
August 7, 2002 



(date) 




Alanl^ 
Reg N(tf 27.564 



International Application No. 

International Filing Date 

In re: Application of 

Serial No. 

Deposited 

For 



PCT/IBOO/01371 
September 12, 2000 
Stefan KERN, et al. 
10/088,368 
March 14, 2002 
BALANCING NETWORK 



PRELIMINARY AMENDMENT 



BOX: PCT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 



New York, New York 
August 7, 2002 



Prior to calculation of the filing fee and before examination, kindly amend the above 



captioned application as follows: 
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IN THE CLAIMS: 



Please cancel claims 1-5, without prejudice. 



Please add the new set of claims 6-10 as set forth on the enclosed pages. 



IN THE ABSTRACT : 

Delete the "Abstracf'on the PCT cover sheet and replace it with the "Abstract of the 
Disclosure" set forth on a separate sheet attached hereto. 



An abstract has been provided on a separate sheet; and the claims have been amended 
I0 conform to U.S. practice. 

Accompanying this communication is a literal English translation of the above 
identified application, and the fee of $130.00 as set forth under 37 C.F.R. § 1.492(f). The 
undersigned attorney asks that the English translation be used as the copy for examination purposes 
as required under 37 C.F.R. §L52. 

If there are any additional charges, or any overpayment, in connection with the filing 
of this Communication, the Commissioner is hereby authorized to charge any such deficiency, or 
credit any such overpayment, to Deposit Account No. 1 1-1 145. 

Wherefore, an early action on the merits is earnestly solicited. 

Respectfully submitted, 
KIRSCHSTEIN, OTTINGER, ISRAEL 8l SCHIFFMILLER, P.C. 
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Tel: (212)697-3756 
Fax: (212)949-1690/ 
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ABSTRACT OF THE DISCLOSURE 

A balancing network has three planar lines which are coupled together. One end of 
the first line which runs between the second and the third line acts as an unbalanced gate. The 
opposite end of the first line is connected to earth, and one end of each of the other two lines forms 
a balanced gate. The balancing network is decoupled fi-om the direct current source. The ends of 
the second and third lines, which do not act as gates, are capacitively coupled with one another. 
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NEW CLAIMS 

6. A balun, comprising: a plurality of planar lines coupled to each other, one end 
of a first of the lines running between a second of the lines and a third of the lines serving as an 
unbalanced gate, the other end of the first line being connected to ground, one end of each of the 
second and third lines serving as a balanced gate, and the other ends of the second and third lines, 
not serving as gates, being capacitively coupled to each other. 

7. The balun according to claim 6, wherein, for capacitive coupling, the other 
ends of the second and third lines are connected to line sections that run next to each other over a 
stipulated length. 

8. The balun according to claim 6, wherein, for capacitive coupling, the other 
ends of the second and third lines are connected to each other via at least one capacitor. 

9. The balun according to claim 6, and a capacitor connected in series to the third 

line. 

10. The balun according to claim 6, wherein the first, second and third lines 
coupled to each other have a coupling length of about one-fourth of an average operating wavelength 
of the balun. 
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(54) Title: BALUN 
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Balun 



Prior art 



The present invention concerns a balun, consisting of planar lines coupled to each other, in 
which one end of a first line running between a second and a third hne serves as unbalanced 
signal input and the other end of this first line is contacted with ground and one end each of the 
other two lines forms a balanced signal input. 

Baluns are known to represent transitions between balanced and unbalanced transmission lines. 
A balanced line exists when the signal transmitted over it does not have ground as reference 
potential. On the other hand, an unbalanced transmission line is in contact with ground on one 
side, so that a signal transmitted over it has groimd as reference potential. Baluns of this type are 
used, for example, at the inputs and outputs of quadruplex mixers or amplifiers or modulators, 
etc. A balun, consisting of three coupled planar lines, is known, for example, from J. Villemazet, 
J. Dubouloy, M. Soulard, J. Cayrou, E. Husse, B. Cogo, J, Cazaus: New Compact Double 
Balanced Monolithic Down-Converter Application to a Single Chip MMIC Receiver for Satellite 
Equipment, IEEE MTT-S Digest, 1998, pages 853-856. An unbalanced gate is situated on one 
end of the middle of the three lines. The other end of the middle Hne is connected to ground. 
The end of one of the two outer lines lying next to this line end in contact with ground is also in 
contact with ground, and its other end forms a balanced gate. One end of the other outer line is 
also in contact with ground, and the other end forms a second balanced gate. In this known 
balun, three line ends must be contacted with ground, for which purpose several contacts must be 
provided on a substrate carrying the line, which require relatively much space on the substrate. 
In order for the inputs of the balun not to be DC short-circuited relative to ground, capacitances 
must be inserted at all inputs for DC decoupling. 

The underlying task of the invention is to provide a balun of the type just mentioned, in which 
DC decoupling is accomplished with the simplest possible means. 

Advantages of the Invention 
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The mentioned task is solved with the features of Claim 1, in that, of the three planar lines 
connected to each other, one end of a first line running between a second and a third line serves 
as unbalanced gate and the other end of this first line is contacted with ground, and one end each 
of the other lines forms a balanced gate. DC decoupling is achieved by the fact that the ends of 
the second and third lines not serving as gates are capacitively coupled to each other. 

As can be deduced from the subclaims, capacitive coupling of the line end can be accomplished 
very simply by the fact that the ends of the second and third lines are connected to line sections 
that run next to each other over a stipulated length, or by the fact that the ends of the second and 
third lines are connected to each other via one or more capacitors. It is expedient to connect a 
capacitor in series with the third line. This capacitor improves the balance between the balanced 
gates. It serves to balance the phase difference at 180*^. 



The invention is now further explained with reference to two practical examples depicted in the 
drawing. In the drawing: 

Figure 1 shows a balun, in which two lines are capacitively coupled to each other by parallel 
guiding, and Figure 2 shows a balun, in which two lines are coupled to each other via 
concentrated capacitors. 

Description of Practical Examples 

The balun depicted in Figure 1 consists of three planar lines 1, 2 and 3 running next to each other 
and coupled to each other. The coupling length of these three lines corresponds to about one- 
fourth of the average operating wavelength of the balun. The first line 1, which runs between the 
two other lines 2 and 3, is contacted with ground on one end. For this purpose, a contact 4 to the 
ground surface is provided on the bottom of the substrate on which the lines are applied. The 
opposite end of this first line 1 forms an unbalanced gate 5. The end of the second line 2 
adjacent to this unbalanced gate 5 is a first gate for balanced signals, and the second gate 7 for 



Drawing 
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balanced signals is situated on the end of the thii-d line 3 that is adjacent to the ground connection 
of the first line 1 . 

The connection between the ground-contacted end of the first line 1 to contact 4 occurs via an air 
gap 8 that spans the end of the third line 3 without contact. The ends of the second line 2 and the 
third line 3 opposite gates 6 and 7 are each connected to a line section 9, 10. The line sections 9 
and 10 that are adjacent to each other at opposite ends of the two lines 2 and 3 are returned in 
space-saving fashion to the center of the balun and run next to each other over a stipulated 
length, in which they cross the three lines 1, 2, 3 via air gaps 1 1 and 12 without contact. The 
coupling length of the two Hne sections 9 and 10 is chosen so that a desired capacitive coupling 
is produced between the ends of the two lines 2 and 3. This capacitive coupling of the two lines 
2 and 3 means that the balun is DC-decoupled. 

As shown in Figure 1, a capacitor CI is connected in series to the third line 3 in the region of 
gate 7! This capacitor CI improves the balance between the balanced gates 6 and 7. It serves to 
balance the phase difference between the two gates 6 and 7 at 180°. 

A balun is depicted in Figure 2 that has essentially the same design as the balun of Figure 1 and 
therefore also the same reference numbers. The practical examples of a balun depicted in 
Figures 1 and 2 differ in the type of capacitive coupling between the ends of the two lines 2 and 
3. Whereas, according to the practical example in Figure 1, capacitive coupling occurs via a line 
coupling between hne sections 9 and 10, in the balun according to Fig. 2 the two line sections 9 
and 10 are connected to each other vi^a two capacitors C2 and C3, designed as concentrated 
components. The two capacitors C2 and C3, connected to the ends of the line sections 9 and 10, 
which are arranged on both sides of the lines 1, 2 and 3 coupled to each other, are connected to 
each other via an air gap 13 that crosses the three lines 1, 2, and 3 without contact. Instead of 
two capacitors, only one capacitor can also be inserted between the line sections 9 and 10. 



Translated by: 

TCA-Translation Co. of America 
lowest 37th Street 
New York, N.Y. 10018 



5 



(212) 563-7054 



.1 O S 1!':!' S ri 3 -iij H 2' !l #1 irf 
TCA Translation TCA Translation 



Claims 

L Balun, consisting of planar lines (1, 2, 3) coupled to each other, in which one end of a 
first Hne (1) running between a second line (2) and a third line (3) serves as unbalanced gate (5), 
and the other end of this first line (1) is contacted with ground (4), and one end each of the first 
two lines (2, 3) forms a balanced gate (6, 7), characterized by the fact that the ends of the second 
(2) and third (3) lines not serving as gates are capacitively coupled to each other. 



2. Balun according to Claim 1, characterized by the fact that, for capacitive coupling, the 
ends of the second line (2) and third line (3) are connected to line sections (9, 10) that run next to 
each other over a stipulated length. 

3. Balun according to Claim 1, characterized by the fact that, for capacitive coupling, the 
ends of the second line (2) and the third line (3) are connected to each other via one or more 
capacitors (C2, C3). 

4. Balun according to Claim 1, characterized by the fact that a capacitor (CI) is connected 
in series to the third one (3). 

5. Balun according to Claim 1, characterized by the fact that the three lines (1, 2, 3) coupled 
to each other have a coupling length of about one-fourth the average operating wavelength of the 
balun. 
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(57) Abstract: The invention relates to a balancing network, consisting of three planar lines (1, 2, 3) which are coupled together. 
One end of a first (1) line which runs between the second (2) and the third line (3) acts as an unbalanced gate (5). The opposite end 
of said first line (1) is connected to earth (4) and one end of each of the other two bnes (2, 3) forms a balanced gate (6, 7). So that 
the balancing network is decoupled from die direct current source, the ends of the second (2) and third (3) line, which do not act as 
gates, are capacitively coupled with one another. 

(57) Zusaramenfassung: Das Symmetrierglied beste^t aus drei miteinander gekoppelten planaren Leitungen (1, 2, 3). Ein Ende 
einer ersten (1), zwischen der zweiten (2) und der dritten (3) verlaufenden Leitung dient als unsymmetrisches Tor (5). Das andere 
Ende dieser ersten Leimng (1) ist mit Masse (4) kontaktiert, und jeweUs ein Ende der anderen beiden Leitungen (2, 3) bildet ein 
symmetrisches Tor (6, 7). Damit das SymmetriergUed gleichspannungs-entkoppelt ist, sind von der zweiten (2) und der dritten (3) 
Leitung die nicht als Tore dienenden Enden kapazitiv miteinander gekoppelt. 
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Bunlen Hour statement This Ibmi Is estimated to take .4 hours to complete. Tims wU vaiy depending upon the needs afthe individual case. Any comment s on 
ine amount of time you aie required to complete tMs fomi should be sem to the Chief informati^ 

DO NOT SEND FEES OR COIWIPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner tor Patents. Washingtoa DC 20231. 
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Type a plus sign (••- ) inside this box -» | + \ 



DECLARATION 



Page 2 



desionatino ttie United States of Americ. below and. U!^^ t^'lJ^^if^ ^^^^^'fj^^ 

DrtorUnlted States or PCT International «pplicrtlon fci the m«iner provided TWe35, United Slates Code §112. 1 

bmme availabte between the filtmi date of Wia prior apoli q iiirWi end the national or PCT international Hlmq daty of this »ppltcybon. 



U.S. Parent Application 
Number 



PCT Parent 
Number 



Parent Piling Date 
(MMrt)DAYYYY) 



Parent Patent Number 

fif appiicabte) 



Q Addrtional U.S. or PCT totemational application numbeta are listed on a supplemental priority sheet attached hereto. 



AS a named inventor J heietva^^it the IbUoMwnfla^ 
and Trademaric Ofltoe connected therewit h: 



I I Finn Namef 



3 



Number 



Name 


Reglatratlon 
Number 


Name 


Registration 
Numlier 


David B. Kirschstein, Esq. 

Alan Israel, Esq. 

Martin W. Schif&niller, Esq. 


17,244 
27,564 
30,421 







□ Additional attomey(s) and/or agent(s) named on a supplemental stieet attactied hereto. 



Please direct all oonrespondenoe to: | | 



Customer 
Number 



or label 



Name | jaRSiZHSXEIN,.Qj[niN^ 



OR Bi 



Fin in 
address tMtow 



^R, P.C. 



Address 489 Fifth Avenue 



Address 



I State lN£^^_Qik I ZIP I 10017-6105" 

I Telephone | (212)697-3750 | Fax 1(212)949-1690 



City I 



Nf^w York 



Country I United States 



I hereby dociare that all statements made herein of my own toKJ¥rte^ 
be tnie* and ttirther that these statements were made with the iTOwl^ 

imprisonment, or both, under Section 1001 of TOe IS of the United States Code and that such wiWtffMse s tatement s may jeo^ 

the ap pticatton or anv patent Issued ttwne o n. 

Name of Sole or FiiBt Inventon | □ A petition has t)een filed for this unsigned inventor 



Ghren 
Name 




Middle 

mwai 




Family 
NanM 


Sufllx 

JCERN a.g.jr. 




Inventor'a 
Signature 




Data 




ReaMence: City BacknanR 


State 




Country 


Germany p£X^ 


Citlzenahip 


German 



Post Office Address 



Sulzbacher Strasse 131, 71522 Backnang, Germany 



Poat OfRce Address 



City 



Backnang 



71522 



Country 



Germany 



Applicant 
Authority 



(3 Additional inventors afe being named on supplemental sheet(s ) attached hereto 
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DECLARATION 



city 


Murrhardt 


Stat* 




Zip 


71540 


Country 


Germany 


Applicant 
Authority 




Name of Additional Joint Inventor, If any: 


1 1 t A petition has t>een filed for this unsigned inventor 


Givtn 




Middto 
Inltlat 


Family 1 
Nanna | 


Suffix 

g.o. Jr. 





ADDITIONAL INVENTOR(S) 
Supplemental Sheet 



Name of Additional Joint Inventor, If any: 



GIvin 
Nam« 



Inventor's 
Stgnatura 



T~3 



Mtddia 


1 Family 


Jnltilif 


1 .MftfDff. 



A petition has t>een filed for ttiis unsigned inventor 



Ratldanca: 

CKy 




Pott Offica Address 



Post OffIca Addrtss 



Country 



Data 



Suffix 
«Q. Jr 



Germany 



CWzanshlp 



British 



Heinrich Von Zuegel-Strasse 15, 71540 Murrhardt, Germany 



stgnatura 



City 



Post Offica Addiasa 



Pott Offica Addiass 



Stata 



Country 



Clttranaliip 



Stata 



City 

Name ot Aaaitional Joint inventor, if any: 



Zip 



Given 
Name 



Inventof'a 
Signature 



Mkldia 

mmai 



Country 



I Applicant 
Authorfty 



A petition has been filed lor this unsigned inventor 



Famity 

Namft 



Ratldenca: 

City 



Post Offica Addfats 



Pott Offica Addrtss 



Country 



Data 



Suffix 
MJLJL 



CItizansMp 



Ctty 


1 Stata 




Zip 




Country 


1 


Applicant 1 
Authority 


Name of Additional Joint Inventor, if any: 


1 i A petition has been filed for this unsigned Inventor 


Given 
Name 




MIddIa 
Initial 




Famity 
Nama 




Suffix 





Invantor'a 
Signature 



Raaldenca: 

City 



Country 



City 



Stata 



Zip 



Country! 



[~\ Additional inventors are being named on supplemental sheet(s ) attached hereto 



Appllcanf 
Authortty 



